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based on digital speckle correlation

Z1 Xin-yun* , GENG Shuai, LI Yong-le, ZHAO Shu-fan,.LIU Gui-dong

(Engineering Experiment Center, Military Transportation University, Tianjin 300161, China)

* Corresponding author, E-mail; zixinyunl971 @163, com

Abstract: As the rotating movement in dynamic torque measurement will prevent the strain measure-
ment directly, a position matching method for the dynamic shaft surface was proposed based on the
digital image correlation method. The method recognizes the position of shaft surface in rotating
movement to calculate its strain displacement. An digital image correlation experimental system for
the movement shaft surface was set up, and a calibration experiment to determine the angle ranges of
shaft surface with stable grey values, a measurement experiment of standard angle displacement, and
an identification experiment for the position of dynamic shaft surface were set up, respectively. Ex-
periments show that the grey value is stable when the angle range is —x/15—x/15, in which the obvi-
ous correlation peak has been extended to 160 pixels in the rotational direction. The relevance is re-
spectively 0. 389 2 and 0. 322 1 when the angels are —=/15 and =x/15. Out of which, the image gray
gradation information is submerged in the noise caused by the changes of shaft radians. Moreover,

both the precisions of standard rotation-deflection and dynamic position of the shaft surface are 1
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pixel. The method solves the problem on position matching of the dynamic shaft surface and also pro-

vides an effective method for measuring the strain and displacement of the dynamic shaft.

Key words: digital speckle correlation; digital image correlation; reference image sequence; dynamic

shaft surface;position matching
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Fig. 1 Schematic diagram of digital speckle correla-

tion method
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Fig. 7 Results of correlation calculation at different

rotation angles
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Tab. 2 Experimental results at 60=m/60
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Tab.5 Experimental results of position matching
of dynamic shaft surface
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